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16...SIGHXL PROCESS IMS SECTION 

17.., DEMODULATOR 

XB...TRAMSMirTBR 

10. . .TAAH5KI55I0N ANTENNA 

15. , .FFT SECTION 

13. . .ANALOG CIBCOIT SECTION 

12...MIXBII 

11.. .RECEPTION ANTHHm 

!?2i?tt.H'f«r J^T^if f f * transmission antenna (10). a first frequency signal of a constant first frequency is 
hTfi^rfllT^ toi apredetemimed tone, a second frequency signal of a second frequency different by a certain vie from 
torn AeSfrI,i„^T? f^' ' P."'<"»"'"™««'» ^ third frequency signal of a third frequency different 

firora the first frcquenq^by twice the certain value is transmitted for more than a predetermined time. Signals of the transmission 

^^J^TZ?^' . V i- ^' P^^'^^'^^e section (16). The Doppler frequencies of the reflected waves are determined. 

rTi-v? ^ 'Tr'*'^ ^'"'^ °°PP''' ^'^'^ information on the phase and amplitude of S 

received s.gnal of each transm.ss.on frequency, the objects of the same Doppler frequency are separated and idenUfied. In such a 
way, even when measurement objects moving at substantially the same relative speed ate present, they can be separately detected. 
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m^'ltlgJM^^tg 1 9 9 5^1 0>^-^p p 9 7 7 - 9 8 1 CD rg^j^ffla ijjgf 

\y-y(0:^^tLX. 2^<Dmm^^iif}mX^2mi&CW (Cont i 
nuous Wave) ^inmiSLmzE-M^m^mtFUCW::^^ (F 

requency Modulated Continuous W a v e) 

-D^^X. 1 - 1 3 3 1 4 3^^IB^#W^9- 1 5 2 4 7 7^^^75:<i: 

vx. mm^mm-r^:^^iz^^^x^. m^im'f'mmm^^t^:zuA vo 

1. J81-A. No4, pp. 490-495 ^ ^ \^ F un^^U—^CD 

Mmmmiz-Di^^xj (199 8/4) iz^^^ormm^ti.^nx\,^^o 
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-y^;/ hSTcDl^gsi^f^7l!l-r-&2i^&cw;^^^c:o^^T^ ^(D^m^mi i^^ 

z-Domm^F 1 (f 1) . F2 if 2) ^mmmz^mzmmxtt-h^<bmm-T 
^<}t^mmiziDi^^x\t. mm^F i 2 t^mmm\zm^pi^mmf)^i 0 0 

KHzi@^-e$>0, 2-D(Dm^^F 1 ,hF 2 .hCDM^i-A f (i3 0 OKHz^^ST 

'Aiz. ^mm-vit. -^n^nommmm^F 1 . f 2{c43it^sfi«-^^iS® 

m loo (B) {c^-r.fc'^tc, mm^7.^'!7 ^—^'vV(0 

n-Dm^m.mz'>?^^'^^n)m. iYv^^y-nwim (Dwrnz^-^-jvo^im^ 
2nw.<z^-)^^x\%. 2-D<Dmmn^WLF \ . f 2o^n^'n{c-^v^T^-y 

^LT, y-y htCOl^T. -en^.(OtB^jtjg* K^y/v- 

i^^T^^'^itS^-r^o 2n'!kc^:f57^x(D2^D(D^mm^(Dnw^y^^^ V)v<d 

1f$gS. 'f4;i^|<htgit'i©^i^ h;i.H^^-r^<hl21 1 1 (C) \z=^srt Sz^f^^tx. 
-5. cne) 2 0CD/^°y-X^i7 h^AF 1 V F 2(D'et+B^<^Ma75^\ ^ — fvV 

/W-X^^^ h^UF Iv F 2<&^n^n, I^SmiccT^S i gn a 1 (1) . Si 
gnal (2) tr^Ti:, iHmilife^F 1 t F 2 <t (D^^ A f T^^IS^T'^'S :i «h 
75^6, Sg^ (Range) <h, 2 ::?C)jl^fegccD{si:ffiM5 tOM^fi^TO 1 

(^) T^t?^nSo 
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Range = (c • I 0 |)/(4 7c • AO (i) 

fcfzL. Af=F2-Fl 

d =arg(Slgnal (D) -arg(Signal (2)) , c^^j^T^-S, 

^^''^i^^i^^^m^^-^yh^^m^tax^^mm^mr^mmmmmm^simm 
•Diw^^. i^±.(Dm^x^^Nm(Dmm^(Dm^izt)rcK)mmT^mm^mt. 

(2) B^l^Ki^. ±12 (1) ±fHN«lT^^. 

(3) S7t. $fSL<«, ±IB (1) , (2) fc4oV^T, ±ia;^tfclMM^^tt, 
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d il {C 7^ Q 

E 2 (C^ Ufc 3 ^«itftM« f 1 , f 2 , f 3 ^^^A-SSgitthJIiJ^MT. 
|sIS^cotg*fat£g$-^-:^2-::>0^-y^;/ NA, B^MULt^^-^. S-fi^tiSfS 

'tUt:)%. mM^t\.^(D\%. 2-?eD^-y'V KA. B:6^^C0SI*?^©^fiJcX^ 

•^^7 hJL'tt, ilftMf^it f 1 ~ f 3 tz43tt^^— ^y'^y hA;5^e>C7)Mlti^ (Fl_ 
A, F2_A. F3_A) iJ'-^r^;/ h B b (DJKIt& (F1_B, F2_B, 

F3_B) ^ti^'nc7>3imj^i&^tz*5t:»T^t)$ofe^^' 
2o©ig|«Mi^i!:(r^-r^^«{s^®'a*illt, ^-y«y hAS-eo?ggilfiJtM 

■r§g8^{C^^::<i:;5^^, F1_A> F 2_A, F 3_A(D3 0(D^^ hiL-^i. 
^TOgg^R a n g e At^Jt^J-r-S. 
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3:^®-^^^/7h;i.^fi)cFl. ■&figF2. -S-^FSSr, ^m^CDS i gna 1 
(l)~Signal (3) T^^^t-<i:. ^mm^O/f?- 
_A, F l_B$rS£ptLTOTO (2) i^T^^^^tl^. 
ra = (47t • RangeA)/c 
rb = (4 7r • RangeB)/c 

1 1 



■X^^ h;Hl, F 1 



^Signal (1)^ 
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Signal (2) 




Signal C3) 





F1_A 
FI B 



(2) 



±i3 (2) ^(D^l. 2fTfc. exp (j • A f • r a) ^^t. ^tl^tKD 
±T(Dni:^\^W-^T^t'A^ (3) ^ft-g,. 
exp(j • Af • rb) = (Signal(2) • exp(j - Af • ra)-Signai (3))/(Signal (1) • exp 
(j • Af • ra) -Signal (2)) (3) 

±ta ( 3 ) ^-c^mmmm^(DM a f ^m^-^^, o . :^m(Dmimi:)^ i -e^-s 

C:<h3()^e>, exp ( j • A f • r a) ^Jj^i^^ d ij&^T^^o 
*7t, 5ltJ6fee X p ( j • A f • r a) ^ffil^Te xp(j-Af-rb)^ 

^T, e X p ( j • A f • r a) ^U^^TcD^ (4) CQd;5 
exp(j • A f • ra)=cos (Af • ra)+j ■ sin(A f • ra) 

= (I-tanMAf • ra/2))/(l + tanMAf • ra/2))+j • 2tan(Af ■ 
ra/2))/(Htan2(Af • ra/2)) 

= (l-x'^)/(Hx^)lj • 2x/(l+x*) (4) 

dd-e. x=tan (Af'ra/2) -VSb^. 

'-klZ. Signal (1). Signal (2), Signal (3) «^ 
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3=Re(Signal(l) • Signal (2) *-Signal(2) • Signal(3)*) 
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^n^^Sfe-^^ {^%mm * M^^^ (complex Conjugates) ^ 

R a n g e A, SlU^-^^ b b ^-^(D^MR a n g e B 
ra=(2/Af)tan-'(x) 
RangeA= (2 ■ c/ (4 tc • A f ) ) t an" ' (x) ) 

RangeB= (c/ (4 7t • A f ) ) aref " (Signal (2) • exp(j • Af • r a) -S i gna 1(3) 

^(Signal (1) • exp(j * Af • ra)-Signal (2) 
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mil. f2. f 3(D^t^|x.«, l2IUc^T^ifie§§l 7 7&^^,^Mg|l 8^ig6tl 

f^RS A t \z 1 Wf-z>^yy'^i ycf-r^m-^. 3 f r, f 2 , f 3 ^± 
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<Dm^^-yy h^^mi^mi^. ^(D^Mmmt. m^^-^^h^n^tnim 

'-k\z. :^^m(Dm3<Dmmmmiz-^\^^x. msRumB^mi^^xmm-r^o 
f^i<o^mmm(Dmmx'm^rcJ:-oiz. a/dzi>/\'-^i 4izj:^v>yo 
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